Abstract: Saharan soils are often faced with several problems of development, taking account the hydro-edaphic constraints, mainly of hydric types by water table, mechanical by gypso-calcareous crusts and saline by irrigation waters and upwelling of water table. Our work consists in doing a soil characterization of a palm grove in Ouargla in order to study the constraints hydrohalomorphes. The results show that irrigation water by two plies of Senonian and Mioplcène had a high salinity with a value of 2.83 and 5.10 dS.m-1 respectively. The conduct of irrigation is traditional random of submersion type. The palm grove has a poor drainage with a level of water table 156.67±15.71 cm and salinity of 31.37±34.04 dS.m-1. The drains are open type and their maintenance is not regular. This situation of management of irrigation-drainage promotes the upwelling of water table and the waterlogging in soils. The study of soil profiles shows the existence of mechanical obstruction of gypso-calcareous crusts which limit the entrenchment of the date palms and the leaching of salts. Soil salinity is excessive in profiles with a range of 8.98 ± 4.58 dS.m-1. This accumulation of salts is due to the dynamic ascending and descending of salts respectively under the effect of upwelling of water table and leaching by irrigation. The salinization, the upwelling of water table and the presence of gypso-calcareous crusts recorded in Ouargla testify to a degradation hydro-halomorphe and mechanic of soil which constitute the major constraints in the management of system irrigation-drainage and sustainable agricultural development of the palm groves of the basin of Ouargla. Some hydro-agricultural planning are necessary to apply in the oasis to improve the hydro-mechanical properties of soils in order to reduce their degradation.
INTRODUCTION
Currently, a large part of irrigated soils in the world are affected by the salinity with varying is one of the land degradation aspects in the world [2] . Excess water is a problem that contributes to soil degradation; it is produced by the irrigation management, soil type and water table upwelling [3] . The poor drainage of waters led to edaphic degradation of agro-systems and limits yields and rooting [4] .
Algerian Sahara oasis are suffering management problems of these natural and hydric resources that hamper their developments [5, 6, 7, 8, 9] . Among these problems we note the excess water and soil salinization, observed in Ouargla, Oued Souf and Oued Righ, which can lead to desertification of the oasis environment [10, 11, 12] .
The study of hydro-soil conditions in the basin of Ouargla shows a soil landscape predominately of saline soils gypso-calcareous related to table water management and irrigationdrainage system [13, 14] . The lack of outfall and discharges as drainage and wastewaters promotes to upwelling of water table in palm groves. These have been degraded by salinization and waterlogging which results in the beginning by root growth problems [15] , drop in yields [16] and flowing late by the decline of date palms [17] . In addition, it is found that the upwelling of water table conduct to insalubrity and health problems and finally to destruction of buildings and structures [18] . Our research is to study the characteristics of agricultural soils in the basin of Ouargla to determine the level of hydro-saline stress suffered by date palms of maintained palm grove.
MATERIALS AND METHODS

Study Area
The basin of Ouargla is located at the North East of Algerian Sahara (Fig. 1 ). It has a favorable topography upon the water stagnation [19] . The soil landscape of the basin is dominated mainly by saline character. The most visible saline demonstration is that of Sebkha. Irrigated soils of the palm grove are most often very salty [20] . The most visible demonstration is that of saline sebkha. Irrigated soils of the palm are most often very salty [20] . Piezometric data collected from water table shows a variation in level from 2m until the outcropping in the center of the basin of Ouargla where the water levels have risen about 50 cm between 1959 and 1996 [21, 7] . network is formed of underground conduct with three or four valves per sector. The drainage network is composed of open sub-drains every 100 m, leading to a main collector, which discharges drainage water towards the chott Mekhadma. All drains are poorly maintained, silted up and overgrown mainly by Phragmites [22] . Soils are sandy to silty-sandy, salty, slightly basic and poor in organic matter, with compact and gypseous crusts. They are classified as solonchaks gypsic [22] . Our methodological approach is to assess the extent of hydro-saline stress in soil profiles of the half sector A1 and C1. We studied the morpho-analytical characteristics of six farming profiles, three in each semi sector (profiles P1, P2, P3), 1.5 m deep. Inside the profiles we conducted a auger survey to reach the water table if it exceeds the depth profiles. The study of the water table allows us to appreciate the level of hydro-saline stress thereof.
Morphological Characteristics
The morphological study consists in making a description of profiles, to determine the number and depth of horizons, and appreciate their physical and chemical characteristics. The color is determined particularly by Munsell chart, and texture, structure, coarse elements, compaction, cementation, organic matter, gypsum and calcareous, through observation, touch and by effervescence test with HCl. We determined in profiles the level of gypso-calcareous crusts and water table by electric probe. These parameters were chosen according to their importance in soil morphological description and evaluation of their qualities according to some manuals [24, 25, 26] .
The study profiles in shallow aquifers fields required manual extraction of water table to perform the morphological description and the taking of soil samples.
Analytical Characteristics
The analytical study of soils is to take samples at the horizons and dried them in the open air and finally sieved to 2 mm. It aims to assess the state of moisture, salinity, alkalinity and richness in organic matter. The analyzes conducted are the moisture content in the oven, the electric conductivity at 25 ° C of soil extract: water of 1: 5 (CE.e1: 5) by electrical conductivity meter, the pHe 1:5 by pHmeter, calcareous by calcimeter of Bernard, gypsum by the removal of sulphates and organic matter according to [27] . We also measured the level of salinity of water table at 25 ° C (CE.n) by electrical conductivity meter.
RESULTS AND DISCUSSION
The study of soil profiles in the semi-sectors A1 and C1, show distinct morphological characteristics. The measured parameters let appear differences in moisture, pHe1:5, C.E. e1:5, CaCO3, CaSO4,2H2O, organic matter, depths of crusts and water table ( Fig. 1 and 2 ). Allowed us to describe and determine the types of constraints posed in palm groves soils, which allowed us to describe and determine the types of constraints posed in palm groves soils.
Profiles Description
The morpho-analytical study shows that soil profiles in the half-sector A1 and C1 are heterogeneous, with five to six horizons, distinct characteristics in color, structures, textures, compactness, cementing and organic materials. The horizons have a yellowish red color (red yellow) light textures sandy to sandy-loamy, with particulate to massive structures, limiting the rooting of date palms. They present forms of accumulations compactness gypso-calcareous, of cementing and variable forms of crystals, clusters, crusts and scabs of origin water Profiles are poor in organic matter contents of, between 0.02 and 0.68%. This is not conducive to aggregation, retention of water and nutrition of palm plants (Fig. 3) .
FIGURE 3. Contents of organic matter in the profiles
Constraints Hydro-Saline
The morpho-analytical study of the profiles shows hydric and saline variables constraints.
Hydric Constraints
The irrigation water is insured by two plies of Senonian and Mioplcene with a high salinity value of 2.83 and 5.10 dS.m -1 respectively. The constraints hydric of the soils are related to moisture and obstacle of water table in the profiles. Water content in the profiles is varied, ranging from 1.24% to 37.8% (Fig. 4 ). These increases approaching the level of water table. We noticed a stagnation of water in the drains of the half-sector A1, a sign of weak drainage to outside exploitation. The work of achieving walls of support hampered the discharge of water and drains poorly maintained, overgrown with phragmites and sand (photo .1). The current drainage system works so poorly. This can create a condition of hydro-halomorphie which limits root development and yield [28, 17] .
PHOTO 1. State of drainage network in the exploitation
Saline Constraints
Saline stresses in the soil are related to the contents of the slightly soluble and soluble salts in the profiles and their alkali and mechanical impacts. The soils have forms of accumulation in poorly soluble gypso-calcareous with variable density and salts where the crusts constitute mechanical obstacles for rooting of crops, including date palms [15] . The level of mechanical barriers of gypsum crust varies oscillates in the sector A1 from 69 to 84.5 cm and in the sector C1 from 80 to 90 cm. Also, the salinity of the water varies from 4.37 to 13.94 dS.m -1 in sector A1 and 10.33 to 17.38 dS.m -1 in C1
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FIGURE 6. Levels of salinities of gypsum crusts
The calcareous contents are low to moderate and those of gypsum are low to high. The contents of gypsum and calcareous respectively vary from 1.84 to 86.58% and from 0.21 to 5.41% ( Fig. 7 and   8 ).
The accumulation of soluble salts and their effects of alkalinity vary in profiles. The soil is very salty to very salty, and neutral to alkaline. EC e 1: 5 and Phe 1:5 respectively vary from 3.42 to 19.1 dS.m -1 and 7.23 to 7.9 ( Fig. 9 and 10 ).
Irrigation water and upwelling of water tables favor the accumulation of salts in the palm and their dynamic by leaching and capillary rise [22] . 
CONCLUSION
The study of hydro-edaphic characteristics in a palm grove in the basin of Ouargla shows the existence of several types of hydric, salt and mechanical constraints. Irrigation water management and the upwelling of water table by the poor drainage produced waterlogging, formation of gypsum crusts and soil salinization. These symptoms hydro-saline and mechanical degradation can have serious consequences on phoeniciculture and sustainability of oasis. It is essential to assess the spatial distribution of constraints into other palm in Ouargla and improve the management of irrigationdrainage system to ensure a sustainable development for phoeniciculture in Sahara. 
